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Work  Progress: 

In  the  last  6  months,  Nanonex  Corp  has  developed  technologies  based  on  nanoimprint 
lithography  for  parallel  patterning  of  nanoscale  magnetoelectronic  devices.  The  details  are 
discussed  in  the  following. 


(a)  Nanonex  Corp.  has  fabricated  NIL  masks  with  pillars  that  have  diameters  from  20  nm  to 
50  nm  and  height  as  large  as  80  nm.  Different  mask  materials,  such  as  SiC>2  wafer  and 
glass  wafer,  were  used.  Figure  1  shows  the  SEM  and  AFM  images  of  masks  with  pillars 
patterns. 

(b)  Nanonex  Corp.  has  tested  new  NIL  resists  for  sub-50  nm  patterning.  One  example  is 
double-layer  resist,  which  is  very  good  for  small  pattern  imprint.  As  we  know  that  the 
small  patterns  on  the  mask  cannot  be  very  high  otherwise  they  could  be  broken  during 
imprint  process.  The  top  resist  in  our  double-layer  resist  has  a  much  lower  etch  rate  than 
the  bottom.  This  can  allow  us  to  imprint  the  patterns  into  a  very  thin  top  resist,  then 
transfer  the  patterns  into  the  bottom  layer  which  can  be  thicker  and  make  the  lift-off 
easier. 
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(c)  Nanonex  Corp.  has  patterned  Co/Cu/Co  magnetic  multilayer.  The  patterns  are  dots  with 
diameter  around  50  nm,  as  shown  in  Fig.  2.  Scanning  electrical  microscope  and  atomic 
force  microscope  were  used  to  characterize  the  samples. 


(d)  Nanonex  Corp.  has  built  NIL  tools  that  have  many  advantages,  such  as  excellent 
uniformity  over  4-inch  wafer,  and  machine  cycle  times  of  less  than  1  minute.  Figure  3 
shows  a  photograph  of  an  NIL  machine  built  by  Nanonex  Corp. 


(e)  Nanonex  Corp.  has  studied  the  electro-deposition  in  nano  holes.  Several  electrolytes 
have  been  tested.  For  the  electrolyte  which  includes  C0SO4,  CUSO4  and  H3BO3,  first, 
the  deposition  rate  of  Co  and  Cu  was  calibrated.  Then  multilayer  of  Co/Cu  was 
deposited.  Co  was  deposited  at  potential  of  -  1.4  V  and  period  from  0.01  seconds  to  0.04  / 

seconds,  and  Cu  was  deposited  at  potential  of  -  0.3  V  and  period  of  around  5  seconds. 

SEM  and  AFM  images  show  that  the  deposition  multilayer  looks  good.  It  was  found  that 
the  deposition  rate  depends  on  the  pattern  size  and  area. 
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